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[Note: Names, addresses, company names and brand names are translated 
in the most common manner. Japanese language does not have singular or 
plural words unless otherwise specified by a numeral prefix or a general 
form of plurality suffix.] 

(54) [Name of the Invention] 

Electrostatic Adhesion Body 

(57) [Abstract] 

[Objective] 

The goal of the present invention is to suggest electrostatic adhesion body, 
which can adhere on different types of materials and also, which is capable 
of holding paper, fihn, etc., materials subject to adhesion, and especially, the 
present invention is about electrostatic adhesion body, which together with 
that also has recording properties. 

[Structure] 

The body has a structure that is formed from a porous material film or sheet 
1, which is comprised of electrostatically chargeable polymer material. Also, 
it is formed from a recording layer 4, which is layer laminated on the surface 
of this electrostatically chargeable polymer layer 1. Especially, this body is 
formed from the supporting body 2, the porous layer 1, which is formed by 
electrostatically chargeable polymer laminated on one side of the supporting 
body, and the recording layer 4, which is layer laminated on the other side of 
the supporting body. 

[Results] 

Through a porous layer formed from electrostatically chargeable polymer an 
electrostatic adhesion body with excellent frictional charging properties is 
obtained, and a recording layer is layer laminated on this electrostatic 
adhesion body, and this is directly printing and can be used in signs, etc.. 
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and because of the fact that a recording layer is laminated with a supporting 
material in between, its strength is also excellent. 

[Scope of the Claims] 

[Claim 1] 

Electrostatic adhesion body, characterized by the fact that it is a body 
formed from a porous material fihn or sheet, which is comprised of 
electrostatically chargeable polymer material. 

[Claim 2] 

Electrostatic adhesion body characterized by the fact that it is a body formed 
from a porous material film or sheet, which is comprised of electrostatically 
chargeable polymer material and a recording layer, which is layer laminated 
on the surface of the above porous layer. 

[Claims] 

Electrostatic adhesion body characterized by the fact that it is a body formed 
from a supporting body, a porous layer, which is formed by electrostatically 
chargeable polymer and is laminated on one side of the supporting body, and 
a recording layer, which is layer laminated on the other side of the 
supporting body. 

[Detailed Description of the Invention] 

[0001] 

[Technological Sphere of Application] 

The present invention is an invention about an electrostatic adhesion body, 
and especially, the present invention is about an electrostatic adhesion body 
which utilizes the electrostatic adsorption force, and it can adhere on the 
surface of walls and different types of products, and by that it can hold 
different materials subject to adhesion, or when it is also equipped with 
recording properties, it can be adhered on the surface of different types of 
products. 
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[0002] 
[Prior Art] 

In the past, for the adhesion of paper, film, etc., on wall surfaces, wind 
surfaces, bulletin boards, lockers, desks, shelves, etc., items, usually, 
adhesive agents, adhesive tape, magnets etc., have been used. Relative to 
that, synthetic resin films have been suggested whereby the utilization of the 
electrostatic adhesion force is used, and the adhesion to different types of 
items has become possible. For example, the polyvinyl chloride film where 
organic ketone wifli a number of carbon atoms in the range of 40 60, has 
been compounded, and by that a lasting electrostatic adhesion force has been 
imparted (Japanese Patent Application Number Showa 58-98351), the 
polypropylene type film where a layer is formed fi*om a composition 
consisting of propylene type resin and a modified propylene type resin 
(Japanese Patent Application Number Showa 61-251), etc., have been 
suggested. 

[0003] 

In the case of these synthetic resin films, lasting electrostatic adhesion 
properties are imparted, and because of that there is no use of adhesive agent 
or magnets and the repeated adhesion on different material is possible, and 
also, the change of the adhesion location is easy, and not only that, but also, 
there is no soiling of the adhesion surface. However, such synthetic resin 
films become substitutes for the adhesive agents or the adhesive tapes etc., 
however, they themselves do not have recording feasibility properties, and 
because of that in the case of posters etc., materials subject to adhesion, it is 
necessary that such synthetic resin film is adhered on the predetermined 
material and then the poster etc., is adhered the top of that. Also, in the case 
of these synthetic resin films according to the previous technology, in order 
to impart lasting electrostatic adhesion force it is necessary to compound 
specific materials, and there has been the problem that if these are immersed 
in warm water with a temperature exceeding 30oC, there have been cases 
where a water resistant whitening phenomenon is generated, etc. 

[0004] 

Also, as the surface layer of material holding device, which consists of 
insulating material, electrode grouping and a sheet used for surface 
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adhesion, the use of plastic sheet, which has thermoplastic resin and 
synthetic rubber as its main components, and which has a bulk specific 
resistance value that is within a specific range, has been suggested (disclosed 
in the description of the Japanese Patent Application Number Showa 55- 
20830). If such plastic sheet with a materid holding capability is used, an 
static electricity is generated on the sheet used for the adhesion by passing a 
high voltage electrical current to the electrode, and through this static 
electricity it is possible to hold paper, film, foil, etc. However, in the case of 
this material holding device, there have been the problems that the 
manufacture of the electrodes is difficult, and an electrical source is 
necessary, and it cannot be used in portable applications, etc. 

[0005] 

In order to solve these problems, as it is shown according to the presented in 
Figure 2, the authors of the present patent appUcation have suggested the 
electrostatic adhesion body 30, which is formed as the microporous or 
porous layer 10,which consists of electrostatically chargeable polymer, is 
formed on the surface of the supporting body 20 (disclosed in the description 
of the Japanese Patent Application Number Hei-Sei 4-262823). 

[0006] 

[Problems Solved by the Present Invention] 

The suggested electrostatic adhesion body 30, which is formed as the 
microporous or porous layer 10,which consists of electrostatically 
chargeable polymer, is formed on tiie surface of the supporting body 20, has 
electrostatic adhesion force, and it can be adhered onto different types of 
materials, or it is an excellent material used as an electrostatically adhered 
material that is capable of holding different types of materials subject to 
adhesion. However, the technological processes where the electrostatically 
chargeable polymer is dissolved in solvent, and it is coated on a metal plate, 
ceramic plate, paper, plastic film, etc., substrate materials 20, and is dried, 
are required, and these substrate materials, are also required. 

[0007] 

Also, it is desirable that the suggested by the authors of the present invention 
electrostatic adhesion body 30, which is formed as the microporous or 
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porous layer 10, which consists of electrostatically chargeable polymer, is 
formed on the surface of the supporting body 20, itself is provided with 
recording properties. 

[0008] 

[Objective] 

The present invention has taken into consideration the described about 
various points, and it has as an objective to suggest electrostatic adhesion 
body, which has an electrostatic adhesion force and which can adhere on 
different types of materials, or, which is capable of holding paper, film, etc., 
materials subject to adhesion. Also, the present invention has as an objective 
to suggest electrostatic adhesion body, which is equipped with recording 
properties. 

[0009] 

[Measures to Solve the Problems] 

In order to achieve these objectives, the electrostatic material according to 
the present invention has a structure that is formed fi:om a porous material 
film or sheet, which is con:q)rised of electrostatically chargeable polymer 
material. Also, the electrostatic material according to the present invention 
has a structure that is formed fi-om a porous material film or sheet, which is 
comprised of electrostatically chargeable polymer material and fi*om a 
recording layer, which is layer laminated on the surface of this porous layer. 
Especially, the electrostatic material according to the present invention has a 
structure is formed fi"om the supporting body, the porous layer, which is 
formed firom electrostatically chargeable polymer laminated on one side of 
the supporting body, and the recording layer, which is layer laminated on the 
other side of the supporting body. 

[0010] 

Here below the present invention will be explained in further details. 
Regarding the electrostatic adhesion body according to the present 
invention, as it is shown in Figure 1 (a), it is a film or a sheet, which is a film 
formed fi"om a porous layer 1 comprised of electrostatically chargeable 
polymer, and as it is shown accor^g to Figure 1 (b), it is a film or a sheet, 
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where on a film formed Jfrom a porous layer 1 comprised of electrostatically 
chargeable polymer, the recording layer 4, has been layer laminated. 
Especially, as it is shown according to Figure 1 (c), it is a film or a sheet 
where on one side of the supporting body 2, the porous layer 1 comprised of 
electrostatically chargeable polymer, is layer laminated, and on the other 
side of the supporting body 2, the recording layer 4 is layer laminated. 

[0011] 

There are no specific limitations regarding the electrostatically chargeable 
polymers used according to the present invention, however, as more detailed 
examples, it is possible to list the following materials: acrylic resin, vinyl 
chloride - vinyl acetate resin, vinyl chloride - vinyl acetate - maleic acid 
resin, styrene - acrylic resin, acrylic - vinyl chloride resin, unsaturated 
polyesters, chlorinated rubbers, vinyl acetate resins, cellulose acetate resins, 
ethyl cellulose resins, phenol resins, acrylonitrile - vinylidene chloride 
resins, etc. 

[0012] 

There are no specific limitations regarding the recording layer 4 used 
according to the present invention, however, (1) recording layer with ink jet 
recording suitability properties, (2) recording layer with suitability properties 
for dye sublimation through one type of thermal transfer recording, etc., are 
preferred. 

Regarding the (1) recording layer with ink jet recording suitabihty 
properties, it is a layer which fixes and holds the ink recorded fi-om the side 
of tiie recording layer, and ei^ecially, it is preferred if it is a layer, which has 
excellent ink absorbing properties and ink color development properties 
relative to water - alcohol type inks or water soluble inks. As resins forming 
such recording layer, for example, it is possible to list polyamide, 
polyacrylamide, polyvinyl pyrolidone, polyethylene imine, polyvinyl 
pyridinium halide, melamine resins, polyurethanes, carboxy methyl 
cellulose, hydroxy ethyl cellulose, hydroxy methyl cellulose, polyvinyl 
alcohol, polyester, sodium polyacrylate etc., hydrophilic synthetic polymers, 
or gelatin, starch, cellulose, casein, chitin, chitosan, etc., hydrophiUc natural 
polymers, polyethylene oxide or its copolymer materials, etc., high water 
adsorbing resins. Also, it is a good option if lipophilic resins, such as 
(meth)acrylic acid ester copolymers, are appropriately compounded. By that 
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it is possible to improve the performance that is required of the paper used 
for ink jet recording, such as for example, the ink absorption properties, the 
water resistance properties, the weather resistance properties etc. 

[0013] 

Also, as the solvent agent, it is possible to use water, alcohols, esters, 
ketones, etc. Especially, for the recording layer, it is also a good option if a 
matting agent is added into the resin material. As such matting agent, it is 
possible to use silica (amorphous silica), clay, talc, diatomaceous earths, 
calcium carbonate, calcium sulfate, barium sulfate, aluminum silicate, 
titanium oxide, zinc oxide, synthetic zeolites, alumina, etc., well known 
matting agents, and besides those it is also a good option to use smectites. 
And it is possible to use these matting agents individually, and it is also a 
good option if two or more types of them are mixed and used. Regarding the 
amount added of this matting agent, usually, it is within tiie range of 5 ~ 200 
weight parts relative to 100 weight parts of the resin material. If the added 
amount exceeds 200 weight parts, it is not preferred because the binding 
ability of the resin is lost. In the recording layer it is also possible to add 
besides the matting agent, a leveling agent, a ultra-violet light absorbing 
agent, an anti-oxidation agent, etc., additive agents. 

[0014] 

Regarding the (2) recording layer which has thermal melt transfer recording 
suitability properties, it is a layer which has wear (friction) resistance 
properties, and which transfers the Inkjet onto the front surface, and because 
of that it is preferred to be a layer with a good smoothness in order to have 
good adhesion properties with the heat generating body of the printer and 
with the ink ribbon. As the resin, which forms the recording layer that has 
properties suitable for such thermal melting transfer recording, for example, 
it is possible to use styrene-butadiene rubber (SBR), vinyl acetate resin, 
acrylic resin, etc., and it is preferred that the Beck smoothness is at least 50 
seconds or higher. As the solvent agent, it is possible to use ketone, toluene, 
cyclohexanone, alcohol, etc. 

[0015] 

Regarding the (3) recording layer with dye sublimation recording suitability 
properties, it is preferred to be a layer with such surface chemical properties 
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and physical structure that it is easily dyed by the sublimation properties 
possessing dye. As the resin material, which forms the recording layer 
possessing such dye sublimation recording suitability properties, for 
example, it is possible to list polyester resins, polyvinyl butyral resins, 
polyurethane resins, etc. and depending on the requirements, it is possible to 
add metal complex compounds, which contain polyvalent metal ions that are 
used for chelating, mold release agents, for example, silicone resins, silicone 
oil, fluorinated resins, etc. As solvents it is possible to use ketones, acetone, 
toluene, cyclohexanone, etc. 

[0016] 

There are no specific limitations regarding the supporting material 2, which 
is used according to the present invention, and metal plates, ceramic plates, 
paper, plastic films, etc., are appropriate. The electrostatic adhesion body 32 
shown according to Figure 1 ©, where the porous layer 1, comprised of 
electrostatically chargeable polymer, is formed on one side of the supporting 
body 2, and on the other side of the supporting body 2, the recording layer 4, 
has been formed, can be manufactured according to the described here 
below. 

[0017] 

The above described electrostatically chargeable polymer material is 
dissolved in a solvent, and it is coated on one side of a supporting body 2 
selected fi-om the above described materials, and then dried. As the solvent 
agent during the formation of the porous layer a combination of a good 
solvent and a poor solvent relative to the polymer, is used. By varying the 
ratio of the good solvent and the poor solvent, it is possible to vary the pore 
diameter. Regarding the porous layer, it is possible to produce the so-called 
microporous membrane, which is a coated layer that has open pores at the 
surface of the film, where contiguous air bubbles or partially contiguous air 
bubbles are formed in the layer thickness direction, and it is a coated layer 
which has fine pores with a diameter of approximately 5 microns or less. 
Also, it is a good option if it is a coated membrane, which has coarse open 
pores with a diameter approximately in the range of 5 ~ 100 microns, the so- 
called brushing membrane. Regarding the brushing membrane, it is possible 
to be formed as after the coating of the polymer solution, it is dried in 
ambient atmosphere with a humidity in the range of 60 ~ 80 %, and usually. 
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the surface layer air bubbles become contiguous air bubbles after 
approximately 5 seconds. 

[0018] 

By making the layer comprised of the electrostatically chargeable polymer 
material into a brushing membrane or a microporous membrane, the results 
from the electrostatic properties are significantly improved compared to the 
case when it is made into the smooth surface homogeneous membrane 
according to the previous technology. From the point of view of the 
triboelectric charging, the microporous membrane is especially preferred. 
Especially, for the layer lamination of a recording layer 4 on the other side 
of the supporting body 2, for example, a recording layer which has ink jet 
recording suitability properties, the above described resin material 
individually or a material obtained by mixing such resins, and the required 
additive agents, are dissolved or dispersed in the appropriate solvent agent 
and the coating solution is thus prepared, and this is then coated on one side 
of the supporting body 2, by using the well known methods like the roll 
coating methods, the bar coating methods, the air knife coating method, the 
spray coating method, etc., and it is then dried. As the solvent agents, it is 
possible to use propylene glycol monomethyl ether, methylene glycol 
monomethyl ether, ethyl alcohol, methyl alcohol, isopropyl alcohol, etc., 
organic solvents or water. 

[0019] 

There are different methods for the preparation of the film or sheet from the 
layer 1, which is formed from electrostatically chargeable polymer, as it is 
shown according to the presented in Figure 1 (a), and for example, it can be 
formed as (1) on the surface of polyester, polycarbonate, etc., plastic films or 
synthetic paper, possessing die release properties relative to the 
electrostatically chargeable polymer (not shown in the figure), the solution 
of the electrostatically chargeable polymer is coated and dried, and a porous 
layer is formed, and after that the plastic fibn or the synthetic paper, are 
peeled off and removed. Also, it is a good option if it is formed as (2) a 
material obtained as a polymer used for the formation of well known foamed 
films, which is incompatible with the electrostatically chargeable polymer is 
added into the above electrostatically chargeable polymer, which becomes 
the mother material, and it is finely and homogeneously dispersed, and this 
material is then made into a sheet shape and it is elongated (oriented). As the 
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incompatible, well known polymer materials used for porous foam films, the 
high melting point polymers, that are selected fi"om the group of poly - 3- 
methyl butene - 1, polystyrenes, polymethyl styrenes, etc., are used, and for 
example, polyolefins, especially, polymethyl pentene, are preferably used 
for polyester mother materials. 

[0020] 

Regarding the electrostatic adhesion body 31, such as that shown according 
to Figure 1 (b), where a recording layer 4 is formed on the surface of the 
porous layer 1 that is comprised of the electrostatically chargeable poljnner 
material, it can be formed, for example, as in the case of the above described 
(1), where on the surface of polyester, polycarbonate, etc., plastic films or 
synthetic paper possessing die release properties relative to the 
electrostatically chargeable polymer (not shown in the figure), the solution 
of the electrostatically chargeable polymer is coated and dried, and a porous 
phase is formed, and then, after that on flie surface of this porous phase, any 
of the above described recording suitability possessing recording layers 4, is 
provided, and then the plastic film or the synthetic paper, are peeled off and 
removed. Also, it is a good option if it is formed as on the surface of the 
formed according to the above (2) porous layer 1 that is comprised of the 
electrostatically chargeable polymer material, a coating solution used for the 
formation of any of the above described recording suitability properties 
possessing recording layers 4, is prq)ared, and it is then coated and dried. 
Moreover, the polymer of the layer 1 which is conqnised of tiie 
electrostatically chargeable polymer material and the polymer, which forms 
the recording layer 4, are selected firom mutually incompatible materials. 

[0021] 

There are no specific limitations regarding the thickness of the porous layer 
1 tiiat is comprised of the electrostatically chargeable polymer material, 
however, from the point of view of the mechanical strength relative to 
fiiction, and the resistance relative to repeated use, etc., usually, it is 
appropriate to be within the range fi"om 25 microns to 250 microns. There 
are no specific limitations relative to the thickness of the supporting body 2, 
however, it is provided with thickness that is necessary as electrostatic 
adhesion body (for example, 6 ~ 188 microns), and also, in the case when 
the electrostatic adhesion body according to the present invention is adhered 
onto the body subject to adhesion, for Gxsanple, in the case of an adhesion 
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onto the curved surface of an automobile front glass, a cylinder etc., it is 
preferred to use a thin plastic film etc., which has a flexible properties when 
used as a supporting material^ and usually, the shape and the roughness of 
the surface of the body subject to the adhesion, are taken into consideration 
and a thickness is selected, which has flexibility that allows to impart 
bonding adhesive properties with the body subject to the adhesion. 

[0022] 

There are no specific limitations regarding the thickness of the recording 
layer 4, however, from the point of view of the mechanical strength relative 
to friction, the resistance when repeatedly used, etc., usually, it is within the 
range of 01. ~ 50 microns, and preferably, it is within the range of 1 ~ 20 
microns. The electrostatic adhesion body 3 shown according to Figure 1 (a) 
has a capability as a double sided tape, which possesses excellent 
electrostatic adhesion force, and because of that, by only rubbing several 
times it can be bonded to a locker, window glass, wall etc., target body 
subject to the adhesion, and a memo paper, paper used for a message, 
advertisement, other paper forms, can be adhered at the desired position on 
the surface material of a bulletin board, a whiteboard etc., and also, it is 
possible to maintain the adhesion state for a prolonged period of time. 

[0023] 

Also, the electrostatic adhesion body accordmg to the present invention can 
be used as a electrostatic holding device for different objects. In this case, 
the material that is the subject of the adhesion is usually, paper or plastic 
sheet, plastic film etc. For example, in the case when a paper, a tracing film, 
a cutting sheet, etc., medium is placed and held on the top of flat bed of 
automobile manufacturing design device, etc., platform, and different types 
of operations like drawing or cutting etc., are performed, if the electrostatic 
adhesion body according to the present invention is placed on the top of that 
platform, through the triboelectric charging, it is possible to easily hold this 
medium with a good flatness relative to the adhesion surface of the 
electrostatic adhesion body. The definition of the position of the used paper 
and the change of the position, are also easy, and because of that the edge 
part of the used paper is not raised and not only that but also, it is adhered to 
the flat bed and the flatness properties are also good, and because of that the 
operational properties of the production design are improved and a drawing 
with a good precision becomes possible. 
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[0024] 

The triboelectric charge of the electrostatic adhesion layer (surface electric 
charge) varies with the object which is rubbed, however, it is preferred that it 
be + 0.9 kV or higher or - 0.9 kV or lower, and especially, it is preferred 
that it be + 1 . 1 kV or higher or - 1 . 1 . kV or lower. By being within that 
range, by rubbing several times, it can be easily adhered on the surfaces of 
usual materials like glass, resin coated surfaces, and not only that, but also, it 
is possible to maintain the adhesive force for a prolonged period of time. In 
the case of the electrostatic adhesion body according to the present 
invention, the above described polymers are used and together with that the 
layer structure is made to be a porous type structure, and by that it is 
possible to obtain a large triboelectric charge in the case when it is rubbed 
with a PPC use paper, (copy use paper), tracing film, cutting sheets, etc. 

[0025] 

When the electrostatic adhesion body according to the present invention is 
adhere and held on the body subject to the adhesion through triboelectricity, 
the initial holding force increases with tiie passing of the time and it reaches 
a constant value. It is considered that this is due to the fact that the distance 
between flie electrostatic adhesion body and tiie body subject to the adhesion 
becomes short and together with that it becomes homogeneous, and a 
condenser state is formed, and it becomes difficult for the electrical charge at 
the adhesion surface to escape. Consequently, in the case when the 
electrostatic adhesion body according to the present invention is used in 
applications where it is adhered on the front surfaces of flat items like walls, 
lockers etc., irrespective of the supporting material, there are no problems. 

[0026] 

The electrostatic adhesion body 3 1 shown according to Figure 1 (b) of the 
present invention, and the electrostatic adhesion body (32) according to the 
present invention, which is shown according to Figure 1 (c) where the 
supporting body 4 is present, have excellent electrostatic adhesion force, and 
together with that because the recording layer 4 is provided, it is possible to 
make a record on this recording layer 4 in advance and after that easily 
adhered it on the target body subject of the adhesion, or, it is also possible to 
conduct the adhesion and after that make a record on the recording layer 4, 
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and also, it is possible to maintain a good adhesion state relative to the body 
subject to the adhesion for a prolonged period of time. 

[0027] 

[Practical Examples] 

Here below, the practical examples according to the present invention will 
be explained. 

[Practical Example 1] 

On the surface of a polyester film (Q81, manufactured by Toray Company), 
the described below coating solution used for the porous layer, is coated by 
using a Meyer bar, and by using a drying device it is dried at a temperature 
of 60oC for a period of 5 minutes, and at a layer thickness of 30 microns, a 
porous layer was formed, which has open pores with an average size of 2 
microns. After that, the polyester film was peeled off fi-om the obtained 
coated film, and the electrostatic adhesion body according to the present 
invention, was obtained. 

[0028] 

The electrostatic adhesion body according to the present invention was 
placed on a glass window, a wall (a rough surface where paint has been 
sprayed) and on the side surface of a refiigerator, and it was adhered 
correspondingly by rubbing several times, and after that, copied PPC use 
paper, poster etc., are rubber several times on the electrostatic adhesion 
bodies and they are adhered and left to stand. As a result fi-om that, even 
after the passage of a period of 6 months, the electrostatic adhesion body 
was adhered on the surface subject to the adhesion and also, the copied PPC 
use paper, poster etc., had not fallen off. 

[0029] 

Porous Layer Coating Solution 



Nitrocellulose 10 weight parts 

(HIGl/1: Asahi Chemical Industry Co. Ltd.) 



Acetone 



67.5 weight parts 



Methylethyl ketone 22.5 weight parts 

[Practical Example 2] 

On the surface of a polyester film (Q81, manufactured by Toray Company), 
the same coating solution used for the porous layer as that according to the 
above Practical Example 1 , is coated by using a Meyer bar, and by using a 
drying device it is dried at a temperature of 60oC for a period of 5 minutes, 
and at a layer thickness of 8 microns, a porous layer was formed, which has 
open pores with an average size of 2 microns. The surface of the porous 
layer of the obtained coated film was placed so that it was facing an 
automobile fi-ont glass, and it was adhered by rubbing several times, and 
after that, the only the polyester film was removed, and the electrostatic 
adhesion body according to the present invention was formed on the front 
glass. As a result from that, even after the passage of a period of 1 month, 
the electrostatic adhesion body had not fallen off. Also, because of the fact 
that a thin electrostatic adhesion body was used, it was possible to have that 
body conform and adhere even on the curved surface. 

[0030] 

[Practical Example 3] 

On one side of a 75 micron thick polyester film, the described here below 
coating solution used for the porous layer, was coated, and by using a drying 
equipment where the humidity was maintained at 80 %, it was dried at a 
temperature of 60oC for a period of 10 minutes, and a brushing porous layer 
was formed where the air bubble diameter was approximately 30 microns. 
Especially, on the surface of this layer, the described below coating solution 
used for the formation of the recording layer, was coated by using a bar 
coater, and a recording layer with a dry layer thickness of 10 microns, was 
formed. A printing was performed on the recording layer surface of the 
obtained recording material by using an Inkjet printer and after that the 
polyester fihn was peeled off, and the electrostatic adhesion body according 
to the present invention was obtained. 
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The electrostatic adhesion body was placed on a glass window, a wall (a 
rough surface where paint has been sprayed) and on the side surface of a 
refrigerator, and it was adhered correspondingly by rubbing several times. 
As a result from that, even after the passage of a period of 6 months it was 
adhered to the surface subject to the adhesion. 



Porous Layer Coating Solution 
Styrene - Acrylic resin 

(EMU powder: manufactured by BASF Company) 

Acetone 

Ethanol 

Recording Layer Coating Solution 

PVP (PVPK-90; manufactured by ISP Company) 

(meth)acrylic acid ester copolymer 

Methyl cellosolve 

[Practical Example 4] 



5 weight parts 

45 weight parts 
50 weight parts 

3 weight parts 
2 weight parts 
45 weight parts 



On one side of a 75 micron thick polyester film, the same way as in the case 
of the Practical Example 3 described above, a brushing porous layer was 
formed where the air bubble diameter was approximately 30 microns. 
Especially, on the surface of this layer, the described below coating solution 
used for the formation of the recording layer, was coated by using a bar 
coater, and a recording layer with a dry layer thickness of 5 microns, was 
formed. A printing was performed on the recording layer surface of the 
obtained recording material by using sublimation transfer printer and after 
that the polyester film was peeled off, and the electrostatic adhesion body 
according to the present invention was obtained. 

[0032] 



This electrostatic adhesion body was placed on a glass window, a wall (a 
rough surface where paint has been sprayed) and on the side surface of a 



refrigerator, and it was adhered correspondingly by rubbing several times. 
As a result from that, even after the passage of a period of 6 months it was 
adhered to the surface subject to the adhesion. 

Recording Layer Coating Solution 

Vinyl acetate resin 1 0 weight parts 

(Gosenil PV-500: manufactured by Nippon Gosei Chemical Industry Co. 
Ltd.) 

Toluene 40 weight parts 

[Practical Example 5] 

On one side of a 75 micron thick polyester film, the same way as in the case 
of the Practical Example 3 described above, a brushing porous layer was 
formed where the air bubble diameter was approximately 30 microns. 
Especially, on the surface of this layer, the described below coating solution 
used for the formation of the recording layer, was coated by using a bar 
coater, and a recording layer with a dry layer thickness of 10 microns, was 
formed. A printing was performed on the recording layer surface of the 
obtained recording material by using a thermal melting transfer printer and 
after that the polyester film was peeled off, and the electrostatic adhesion 
body according to the present invention was obtained. 

[0033] 

This electrostatic adhesion body was placed on a glass window, a wall (a 
rough surface where paint has been sprayed) and on the side surface of a 
refrigerator, and it was adhered correspondingly by rubbing several times. 
As a result from that, even after the passage of a period of 6 months it was 
adhered to the surface subject to the adhesion. 

Recording Layer Coating Solution 

Unsaturated polyester resin 1 0 weight parts 

(Vylon 200: manufactured by Toyobo Co. Ltd.) 



Methyl ethyl ketone 



30 weight parts 



Toluene 



30 weight parts 



Cyclohexanone 30 weight parts 

[Practical Example 6] 

On one side of a 75 micron thick polyester film the described here below 
coating solution used for the recording layer was coated by using a bar 
coater, and dried so that the layer thickness became 10 microns. On the side 
opposite of that recording layer, the described below coating solution used 
for the porous layer was coated by using a Meyer bar and after that, by using 
a drying device it is dried at a temperature of 60oC for a period of 5 minutes, 
and at a layer thickness of 8 microns, a porous layer was formed, which has 
open pores with an average size of 0.8 microns and the electrostatic adhesion 
body according to the present invention was obtained. 

[0034] 

On the recording layer surface of the electrostatic adhesion body according 
to the present invention printing was performed by using an ink jet printer, 
and after that the porous layer side was placed so that it was facing a glass 
window, a wall (a rough surface where paint has been sprayed) and on the 
side surface of a refrigerator, and it was adhered correspondingly by rubbing 
several times. As a result from that, even after the passage of a period of 6 
months it was adhered to the surface subject to the adhesion. 

Recording Layer Coating Solution 

PVP (PVPK-90: manufactured by ISP Company) 3 weight parts 

(Meth)acryhc acid ester copolymer 2 weight parts 

Methyl cellosolve 45 weight parts 



Porous Layer Coating Solution 

Vinyl chloride - vinyl acetate resin 1 0 weight parts 

(400 X 150S: manufactured by Nippon Zeon Company) 
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Methyl Ethyl Ketone 



65 weight parts 



N-butanol 



25 weight parts 



[Practical Example 7] 

On one surface of a 50 miCTon thickness polyester film, the described below 
coating solution used for the recording layer was coated using a bar coater 
and dried so that the layer thickness became 5 microns, and the recording 
layer was formed. Especially, on the surface opposite to this recording layer, 
the same porous layer was formed as that according to the Practical Example 
6, and the electrostatic adhesion body according to the present invention was 
obtained. 



On the recording layer surface of the electrostatic adhesion body according 
to the present invention printing was performed by using a thermal melting 
transfer printer, and after that the porous layer side was placed so that it was 
facing a glass window, a wall (a rough surface where paint has been 
sprayed) and on the side surface of a refiigerator, and it was adhered 
correspondingly by rubbing several times. As a result from that, even after 
the passage of a period of 6 months it was adhered to the surface subject to 
the adhesion. 

Recording Layer Coating Solution 

Vinyl acetate resin 1 0 weight parts 



(Gosenil PV-500: manufactured by Nippon Gosei Chemical Industry Co. 
Ltd.) 



[Practical Example 8] 

On one surface of a 100 micron thickness polyester film, the described 
below coating solution used for the recording layer was coated using a bar 
coater and dried so that the layer thickness became 10 microns, and the 
recording layer was formed. Especially, on the surface opposite to this 
recording layer, the same porous layer was formed as that according to tiie 



[0035] 



Toluene 



40 weight parts 
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Practical Example 6, and the electrostatic adhesion body according to the 
present invention was obtained. 



[0036] 

On the recording layer surface of the electrostatic adhesion body according 
to the present invention printing was performed by using a sublimation 
transfer printer, and after that the porous layer side was placed so that it was 
facing a glass window, a wall (a rough surface where paint has been 
sprayed) and on the side surface of a refrigerator, and it was adhered 
correspondingly by rubbing several times. As a result from that, even after 
the passage of a period of 6 months it was adhered to the surface subject to 
the adhesion. 

Recording Layer Coating Solution 

Unsaturated polyester resin 1 0 weight parts 

(Vylon 200: manufactured by Toyobo Co. Ltd.) 

Methyl ethyl ketone 30 weight parts 

Toluene 30 weight parts 

Cyclohexanone 30 weight parts 

As it is clear from the above described Practical Examples, the electrostatic 
adhesion body according to the present invention, which contains a brushing 
membrane or a microporous membrane as the electrostatic adhesion body, 
shows excellent frictional charging properties and together with that it is 
equipped with a recording layer, and because of that, it is appropriate for 
gluing and posting of printed materials. 

[0037] 

[Results From the Present Invention] 

As it is also clear from the practical examples described here above, 
according to the present invention an electrostatic adhesion body is 
suggested, which through the formation of a porous layer that is comprised 
of an electrostatically chargeable polymer, possesses excellent electrostatic 
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charging capability properties. On the electrostatic adhesion body according 
to the present mvention a recording layer is layer laminated and because of 
that it is possible that the electrostatic adhesion body according to the 
present invention be subjected to direct printing and be used for posting etc., 
applications. Especially, because of the fact that in the case of the 
electrostatic adhesion body according to the present invention the recording 
layer is layer laminated with the presence of a supporting layer in between, it 
is also possible to obtain an electrostatic adhesion body, which has also 
excellent strength. 

[Brief Explanation of the Figures] 

[Figure 1] 

Figure 1, (a), (b), and (c), are all sectional view diagrams of the electrostatic 
a(&esion body according to tiie present invention. 

[Figure 2] 

Figure 2 represents a sectional view diagram of an electrostatic adhesion 
body according to the previous technology. 

[Explanation of the Symbols] 

1 electrostatically chargeable polymer layer 

2 supporting body 

3, 31, 32 Electrostatic adhesion body 

4 recording layer 

Patent Assignee: Kimoto Co. Ltd. 

Translated by AlbenaBlagev ((651) 735-1461 (h), (651) 704-7946 (w)) 
03/18/02 
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